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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aluminum alloy ingot which has improved strength, and in which 
recrystallized grains are hardly generated. 

SOLUTION: The aluminum alloy ingot for plastic working has a composition containing, by weight, 0.8 to 1.2% 
Mg, 0.7 to 1.0% Si, 0.3 to 0.65% Cu. 0.14 to 0.3% Mn, 0.14 to 0.3% Cr, <0.5% Fe, 0.01 to 0.15% Ti and 0.0001 to 
0.03% B, and has a structure in which the average grain size of crystallized products is <8 jU m. spacing 
between dendrite secondary arms is <40 U m. and also, the crystal grain size is <300 JJ m. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] For Mg Si 0.8wt(s)% - 1,2wt% 0.7wt(s)% - 1.0wt%. For Cu Mn 0.3wt(s)% - 0.6wt% 0.14wt(s)% - 0.3wt%. 
For Fe less than [ 0.5wt% ] and Ti 0.14wt(s)% - 0.3wt% 0.01wt(s)% - 0.15wt%. [ Cr ] B — 0.0001 wt(s)% - 0.03wt% 
— the aluminium alloy ingot for plastic working to which it contains and the mean diameter of a crystallization 
object is characterized by what 40 micrometers or less and the diameter of crystal grain have [ 8 micrometers 
or less and a dendrite secondary arm spacing ] an organization 300 micrometers or less for. 
[Claim 2] The manufacture approach of the aluminium alloy ingot for plastic working which is the manufacture 
approach of the aluminium alloy ingot for plastic working which carries out continuous casting of the aluminium 
alloy ingot for plastic working according to claim 1, makes casting temperature ** (750**50), and is 
characterized by what a casting rate is cast for as a part for mm(240**50)/. 

[Claim 3] The manufacture approach of the aluminium alloy ingot for plastic working characterized by what is 
not homogenized after casting in the manufacture approach of the aluminium alloy ingot for plastic working 
according to claim 2. 

[Claim 4] In the manufacture approach of an aluminium alloy plasticity workpiece of performing plastic working 
to the aluminium alloy Ingot for plastic working, and manufacturing a workpiece The aluminium alloy ingot for 
plastic working according to claim 1, Or when performing plastic working to the aluminium alloy ingot for plastic 
working, using claim 2 or the aluminium alloy ingot for plastic working according to claim 3 as an aluminium 
alloy ingot for plastic working, [Rate of 430+ plastic working (%)] The manufacture approach of the aluminium 
alloy plasticity workpiece characterized by what is heated below 550 degrees C more than **. 
[Claim 5] It Is the manufacture approach of the aluminium alloy plasticity workpiece characterized by what 
plastic working is forging In the manufacture approach of an aluminium alloy forging according to claim 4. 
[Claim 6] The manufacture approach of the aluminium alloy plasticity workpiece characterized by what solution 
treatment Is performed for at 520 degrees C - 550 degrees C in the manufacture approach of an aluminium 
alloy plasticity workpiece according to claim 4 or 5. 

[Claim 7] The aluminium alloy plasticity workpiece manufactured by the manufacture approach given in any 1 
term of claim 4 to claim 6. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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DETAILED DE SCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the aluminium alloy ingot for 
plastic working of an aluminum(aluminum)-Mg(magnesium)-Si (silicon) system, and the aluminium alloy ingot for 
plastic working, the manufacture approach of the aluminium alloy plasticity workpiece which carries out plastic 
working of the product using the aluminium alloy ingot for plastic working, and an aluminium alloy plasticity 
workpiece. 
[0002] 

[Description of the Prior Art] Autoparts, for example, suspension components, have transposed to the 
aluminum ingredient or the aluminium alloy ingredient more often by making lightweightHzation into a key 
objective, although the iron system ingredient was used chiefly. In these autoparts. since the outstanding 
corrosion resistance, high intensity, and the outstanding workability are required, an aluminum-Mg-Si system 
alloy, especially A6061 are used abundantly as an aluminium alloy ingredient. And such autoparts are 
manufactured by forging which is one of the plastic working, using an aluminium alloy ingredient as a material 
for processing in order to aim at improvement in reinforcement. 

[0003] Moreover, since it is necessary to aim at a cost cut recently, after forging a casting member as a 
material as it is, without carrying out extrusion, the suspension components which processed T6 and were 
obtained are beginning to be put in practical use, lightweight-ization is further carried out in eye. and 
development of the high intens.cy alloy which replaces conventional A6061 is furthered (for example, indicated 
by JP.5-59477.A, JP,5-247574.A. and JP.6-256880,A.). 
[0004] 

[Problem(s) to be Solved by ^ne invention] In forging and a heat treatment process, the processing 
organization recrystallized the high intensity alloy of these [ A6061 ] and an aluminum-Mg-Si system alloy, and 
when big and rough crystal grain was generated, it had the problem that sufficient high intensity could not be 
obtained. Therefore, there are many examples which added Zr (zirconium) and have prevented recrystallization 
because of big and rough recrystallization grain prevention (for example, indicated by JP.5-59477.A and JP,5- 
247574,A.). 

[0005] However, although addition of Zr has effectiveness in recrystallization prevention, it has the following 
problems. 

(1) By addition of Zr, the grain-refining effectiveness of an aluminum-Ti(titanium)-B (boron) system alloy can 
weaken, and the crystal grain of the ingot itself becomes coarse, and cause the fall of the workpiece after 
plastic working on the strength more often conversely. 

(2) Since the grain-refining effectiveness of the ingot itself can weaken, it becomes easy to generate an ingot 
crack, an internal defect increases, and the yield gets worse. 

(3) While Zr forms an aluminum-Ti-B system alloy and a compound, and a compound deposits it on the bottom 
of the furnace which stores an alloy molten metal and polluting a furnace, also in the manufactured ingot, into 
an ingot, these compounds crystallize big and rough and reduce reinforcement. 

For this reason, although it was effective, it was difficult for addition of Zr to maintain strong stability, the 
quality of a product became unstable and it had caused the rise of ingredient cost 

[0006] This invention is what was made in order to cancel un-arranging [ which was described above ]. The 
content of alloy elements, such as Mg (magnesium), Si (silicon), Cu (copper), Mn (manganese), and Cr 
(chromium), is adjusted, and they are the mean diameter of a crystallization object, and the dendrite secondary 
arm spacing (it is described as DAS below Dendrite Arm Space:.) of an ingot organization. By adjusting the 
diameter of crystal grain, reinforcement improves and the manufacture approach of the aluminium alloy ingot 
for plastic working which a recrystallization grain cannot generate easily, and the aluminium alloy ingot for 
plastic working, and the manufacture approach of an aluminium alloy plasticity workpiece are offered. 
[0007] ^. . . ^. 

[Means for Solving the Problem] The aluminium alloy ingot for plastic working concerning this invention Si 
(silicon) 0.8wt(s)% - 1.2wt% for Mg (magnesium) 0.7wt(s)% - 1.0wt%. Mn (manganese) 0.3wt(s)% - 0_6wt% for Cu 
(copper) 0.14wt(s)So - O.SwtS^i. Fe (iron) 0.14wt(s)% - 0.3wt?S for Cr (chromium) Less than [ 0.5wt% ]. Ti 
(titanium) — 0.01 wt(s)5S - 0.15wt% and B (boron) ~ 0.0001 wt(s)?S - 0.03wt% — it contains, and the mean 
particle diameter of a crystallization object has [ 40 micrometers or less and the diameter of crystal grain ] 8 
micrometers or less, and DAS has an organization 300 micrometers or less. Moreover, the manufacture 
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approach of the aluminium alloy Ingot for plastic working which carries out continuous casting of the above- 
mentioned aluminium alloy ingot for plastic working concerning this Invention is an approach of making casting 
temperature into ** (750**50), and casting a casting rate as a part for mm(240**50)/. In addition, not 
homogenizing after casting is desirable. Furthermore, the manufacture approach of the aluminium alloy 
plasticity workplace concerning this invention is the approach of heating below 550 degrees C more than [rate 
of 430+ plastic working Co)] **, when performing plastic working to the aluminium alloy ingot for plastic working 
using the above-mentioned aluminium alloy ingot for plastic working. In addition, it is desirable to perform 
solution treatment at 520 degrees C - 550 degrees C after plastic working. Moreover, the aluminium alloy 
plasticity workplace concerning this Invention Is manufactured by the above-mentioned manufacture approach. 
In addition, weight % Is meant and wt% in this specification is equivalent to mass % of SI unit. Following [ for 
example, ], 0.7wt{s)% is 0.7 % of the weight or 0.7 mass %. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained. SI coexists with Mg, forms a Mg2Si 
system sludge, and contributes to the improvement in on the strength of a final product. If there are few 
contents of Si than 0.7wt(s)%, the effectiveness of precipitation strengthening will decrease. On the other 
hand, when 1.0wt% is exceeded, it not only reduces the forging nature (plastic workability) of an ingot, and the 
toughness of a final product, but the grain boundary deposit of Si will increase, it will be easy to produce grain 
boundary embrittlement, and the mean particle diameter of the crystallization object of an ingot will exceed a 
predetermined upper limit. Therefore, it is necessary to make the content of SI into the range of 0.7wt% - 
1.0wt%. In addition. Si raises the reinforcement of the final product after aging treatment further by adding 
superfluously exceeding the amount which generates Mg2SI to the amount of Mg mentioned later. 
[0009] Mg coexists with Si, forms a Mg2Si system sludge, and contributes it to the improvement in on the 
strength of a final product. If there are few contents of Mg than 0.8wt(s)%, the effectiveness of precipitation 
strengthening will decrease. On the other hand, when 1.2wt% is exceeded, it not only reduces the forging 
nature of an Ingot, and the toughness of a final product, but the mean particle diameter of the crystallization 
object of an Ingot will exceed a predetermined upper limit. Therefore, It is necessary to make the content of 
Mg into the range of 0.8wt% - 1.2wt%. 

[0010] Cu promotes the age-hardening of a final product remarkably by making the amount of supersaturation 
of the appearance of a Mg2Si system sludge increase, and making the amount of Mg2Si deposits increase. If 
there are few contents of Cu than 0.3wt(s)%, the above-mentioned effectiveness will also decrease. On the 
other hand, if 0.6wt% is exceeded, the forging nature of an ingot and the toughness of a final product will be 
reduced, and corrosion resistance will be degraded further. Therefore, it Is necessary to make the content of 
Cu into the range of 0.3wt% - 0.6wt%. 

[0011] Crystallizing Mn as an AIMnSi phase, Mn which is not crystallized deposits and controls 
recrystallization. According to the operation which controls this recrystallization, after forging makes crystal 
grain detailed and the effectiveness of the improvement in toughness of a final product and corrosion- 
resistant improvement is brought about. If there are few contents of Mn than 0.14%, the above-mentioned 
effectiveness will decrease. On the other hand, if 0.3wt% is exceeded, a huge intermetallic compound will arise 
and the Ingot organization of this invention will no longer be filled. Therefore, it is necessary to make the 
content of Mn into the range of 0.14wt% - 0.3wt%. 

[0012] Also crystallizing Or as an AlCrSi phase, Cr which is not crystallized deposits and controls 
recrystallization. According to the operation which controls this recrystallization. after forging makes crystal 
grain detailed and the effectiveness of the improvement in toughness of a final product and corrosion- 
resistant improvement is brought about. If there are few contents of Cr than 0.14%. the above-mentioned 
effectiveness will decrease. On the other hand, If 0.3wt% is exceeded, a huge intermetallic compound will arise 
and the ingot organization of this invention will no longer be filled. Therefore, it is necessary to make the 
content of Cr into the range of 0.14wt% - 0.3wt%. 

[0013] It prevents coarsening, and Fe decreases quenching susceptibility, and raises reinforcement and 
toughness, and also raises corrosion resistance while it combines with aluminum and Si and crystallizes in an 
alloy. If Fe content exceeds 0.5wt(s)%, the above-mentioned effectiveness will no longer be acquired. 
Therefore, it is necessary to make the content of Fe Into less than [ 0.5wt% ]. 

[0014] Tl Is an alloy element effective when attaining detailed-izatlon of crystal grain, and prevents that an 
ingot crack etc. occurs on a continuous casting rod. Furthermore, in order that the ingot of this invention may 
perform forging, without processing extrusion etc., although the diameter of crystal grain of an ingot is adjusted 
to 300 micrometers or less, this Ti plays an important role. If there are few contents of Ti than 0.01 wt(s)%, 
detailed-ized effectiveness will not be acquired, but on the other hand, if 0.15% is exceeded, big and rough Ti 
compound will crystallize and toughness will be degraded. Therefore, it is necessary to make the content of TI 
into the range of 0.01 wt% - 0.15wt%. 

[0015] Like TI, it is an element effective in grain refining, if fewer than 0.0001 wt%, the effectiveness will not be 
acquired, but on the other hand. B will also degrade toughness, if 0.03wt% is exceeded. Therefore. It Is 
necessary to make the content of B into the range of 0.0001 wt% - 0.03wtSS. 

[0016] Next, the organization of the aluminium alloy ingot for plastic working which carried out continuous 
casting is explained. First, it is the magnitude of a crystallization object. The crystallization object as used in 
the field of this Invention Is crystallized that the secondary phase containing an AIMnSI phase, a Mg2Si phase. 
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Fe and Cr, an intermetallic compound, etc. is granular to the grain boundary, or in the shape of a piece. And as 
for the mean particle diameter of a crystallization object, it is desirable for it to be necessary to make it 8 
micrometers or less, and to make it 6.8 micrometers or less still more preferably [ it is more desirable and ] to 
7 micrometers or less. If the mean particle diameter of a crystallization object is 8 micrometers or less, forging 
nature is good, and also when carrying out hot-forging processing, without homogenizing, affecting forging 
nature will be lost. In the alloy of this invention that is an aluminum-Mg-Si system, when performing forging 
between heat, what affects forging nature most is considered to be whether to distribute to homogeneity in 
the magnitude of the crystallization object of transition metals, such as Fe, Win, and Cr, and the magnitude in 
which crystallized Mg2Si can dissolve enough at the time of T6 processing. In addition, measurement of the 
magnitude of a crystallization object identified the microstructure with image-analysis equipment (roux 
ZEKKUSU) with a microscope, and made particle size the diameter when converting the cross section of each 
crystallization into a circle. 

[0017] Next, it is the magnitude of DAS (Dendrite Arm Space). If DAS of continuous casting material exceeds 
40 micrometers, since the high intensity for which reinforcement fell and asked will not be obtained, it is good 
to set DAS to 40 micrometers or less, and to make it 20 micrometers or less more preferably. In addition, 
measurement of DAS was performed to "the light metal (1988), vol.38. No.1. p45" of the Japan Institute of 
Light Metals issue according to the "dendrite arm spacing measurement procedure" of a publication. 
[0018] And it is the magnitude of the diameter of crystal grain. The magnitude of the diameter of crystal grain 
Influences greatly the reinforcement of the product by which forging was carried out. That is, unlike an 
extruded material and the detailed recrystailization grain obtained by distortion installation of plastic working 
accepted in rolled stock etc., even if the detailed crystal grain obtained in the casting phase of continuous 
casting has little distortion itself at an in-house and it performs hot-forging processing, it is hard to generate 
big and rough recrystailization. However, If the diameter of crystal grain of the original ingot organization Is 
large, for example 300 micrometers will be exceeded, improvement In reinforcement will not be accepted. 
Therefore, the diameter of crystal grain Is good to make it 300 micrometers or less and to make it 250 
micrometers or less more preferably. In addition. It asked for measurement of the diameter of crystal grain 
with microtomy on the optical microscope photograph. 

[0019] Drawing 1 is the explanatory view showing the semi-continuous casting equipment which is an example 
of the manufacturing installation which manufactures the aluminium alloy Ingot for plastic working of this 
invention. In drawing 1 . 1 1 shows a molten metal receiver tank, the molten metal M of an aluminium alloy is 
supplied, and the tap hole 12 Into which a molten metal M is made to flow is established in the bottom. 21 
shows mold, and is attached in the molten metal receiver tank 1 1 bottom in the airtight condition, and the 
cylindrical inner skin 22 which Is open for free passage on the same axle and which casts Ingot I is formed in 
the tap hole 12. 

[0020] 31 shows cooling-medium passage, and consists of annular passage partial 31a which was made to go 
around in mold 21 and was prepared, and induction part 31b which makes this annular passage partial 31a open 
for free passage to the outside of mold 21, and Water W is supplied as a cooling medium for cooling mold 21. In 
order to show a jet hole and to make Ingot I cool. 32 makes annular passage partial 31a open for free passage, 
two or more, makes it go to mold 21 around, and is prepared In it so that the water W as a cooling medium can 
be sprayed on the periphery of Ingot I. 

[0021] 33 shows gas passage, and it consists of annular passage partial 33a which mold 21 was made to go 
around and was prepared, and induction part 33b which makes this annular passage partial 33a open for free 
passage outside so that Gas A, for example, air, can be supplied to a part for a joint with the molten metal 
receiver tank 11 of the cylindrical inner skin 22. 34 shows lubricating oil passage, and it consists of annular 
passage partial 34a which mold 21 was made to go around and was prepared, and induction part 34b which 
makes this annular passage partial 34a open for free passage outside so that a lubricating oil O can be 
supplied to the cylindrical inner skin 22. 

[0022] Next, casting of the aluminium alloy ingot for plastic working is explained. First, after mixing a metal, a 
hardener, metal silicon, a lump of bronze, etc. and making It dissolve with the fusion furnace which omitted 
illustration, a holding furnace performs flux processing for deslag. And the gas In a molten metal (especially 
hydrogen gas) is decreased by In-line degassing apparatus, and further, after removing detailed nonmetallic 
Inclusion unremovable by flux processing, Ti and B are added. 

[0023] Thus, if the molten metal M adjusted to the desired presentation is supplied to the molten metal 
receiver tank 1 1 The molten metal M which made casting temperature *♦ (750**50), extruding into mold 21 
from a tap hole 12 By carrying out the secondary cooling of concrete with the water W which blows off from 
the jet hole 32. after the primary cooling of concrete is carried out with the water W supplied to the cooling- 
medium passage 31, with the cooling rate of 10 degrees C/second or more It becomes the ingot I which Is 
more preferably cooled with the cooling rate of 20 degrees C/second or more, solidifies, and has an 
organization which described above. 

[0024] Thus, the solidified ingot I is continuously drawn out below by dropping the bottom plate supporting this 
ingot I which omitted Illustration at a fixed rate [(240**50) a part for mm/], i.e.. a casting rate. And if the die 
length of Ingot I reaches fixed die length, casting will be interrupted and Ingot I will be drawn out upwards. 
Henceforth. Ingot I Is cast one by one similarly. 

[0025] In addition, the air A supplied to the gas passage 33 in the case of casting Is supplied to the cylindrical 
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inner skin 22 of mold 21, and has the function to sever contact to mold 21 and a molten metal M. And the 
excessive air A flows between mold 21 and Ingots I to the bottom. Moreover, the lubricating oil O supplied to 
the lubricating oil passage 34 is supplied to the cylindrical inner skin 22 of mold 21. and has the function to 
prevent and evaporate printing to the cylindrical inner skin 22 of a molten metal M, and to sever contact to 
mold 21 and a molten metal M. The ingot I which has a healthy casting surface to this Air A and lubricating oil 
O is obtained. 

[0026] In the following, the above-mentioned casting temperature of the temperature of the molten metal 
before casting is low at 750 degrees C, the temperature gradient at the time of coagulation becomes gently- 
sloping, and since the crystal grain made big and rough in the molten metal held at the elevated temperature is 
cast as it is, **3|c*** to which big and rough crystal grain exists in a part of ingot occurs. On the other hand, if 
casting temperature exceeds 800 degrees 0, since the temperature gradient at the time of coagulation will 
become sudden and the effectiveness of detailed-ized material will fall, compared with the usual granular **, 
the diameter of crystal grain of feathers-like ** becomes large, and reinforcement and ductility fall. Therefore, 
although considering as ** (750**50) is desirable as for casting temperature, it Is good to consider as ** 
(750**20) more preferably, and to consider as 750 degrees 0 still more preferably. 
[0027] Moreover, since a cooling rate becomes [ a casting rate ] slow by the following by 1 90mm/, the 
diameter of crystal grain becomes large. When a casting rate exceeds a part for 290mm/, generating of the 
residual thermal stress in an ingot increases, an ingot crack occurs, and it becomes impossible on the other 
hand, to manufacture an ingot, since [ of the coagulation stage of a core, and the coagulation stage of the 
periphery section ] it becomes large. Therefore, although it is desirable to consider as a part for mm 
(240**30)/as for a casting rate, it is good to consider as a part for mm(240**10)/more preferably, and to 
consider as a part for 240mm/still more preferably. 

[0028] When carrying out hot forging of this alloy ingot that carried out continuous casting, by controlling 
whenever [ rate of forging, and stoving temperature / of this aluminium alloy ingot ], generating of big and 
rough recrystatlization can be controlled more, and reinforcement can be raised further. That is. whenever 
[ stoving temperature ] is controlled in the range of 550 degrees C or less more than [rate of 430 degree-G+ 
plastic working (%)] (rate of forging) **. Here, when the rate of plastic working (rate of forging) is explained, 
case [ like upsetting ], it is [(height which deformed) /(initial height) xlOO (%)], for example, and case [ like 
extrusion ], it is [(cross section which receives deformation) /(initial cross section) xlOO (%)]. 
[0029] If big processing whose ''ate of plastic working (rate of forging) exceeds 50 (%) is added to an alloy ingot, 
even if distortion introduced during processing Is large and is the fine crystal of an ingot, it will become the big 
energy for crystal growth at the time of solution treatment, and will become easy to generate big and rough 
recrystallization. However, in -'er that distortion introduced during hot working by raising whenever [ stoving 
temperature ] may decrease, the energy of the recrystallization growth at the time of solution treatment 
becomes small. However, when whenever [ stoving temperature ] exceeds 550 degrees C, a healthy product 
becomes impossible according to generating of burning. 

[0030] Therefore, when the rate of plastic working performs forging of 50 (%). it is necessary to carry out hot 
forging by whenever [ stoving temperature / of 550 degrees C or less ] more than 480 degree C (430 degrees 
C +50 degrees 0). In addition, when the rate of plastic working is large and a product sets up whenever 
[ stoving temperature ] according to the largest part of the rate of forging partially, a product healthy on the 
whole is obtained. Moreover, also when dividing into two or more processes, such as a rough-forging process 
and a finishing process, and forging, it is important in order to obtain a product with healthy carrying out hot 
forging by whenever [ this stoving temperature ] especially at the process which has a high rate of plastic 
working. 

10031] Next, the example of this invention is explained. 
:0032] 

Table 1] 
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[0033] The example 1 shown in Table 1 - an example 10, and the example 1 of a comparison - the example 5 
of a comparison and an example 8 evaluate a presentation and an organization. And an example 1 - an example 
10, and the example 6 of a comparison evaluate the effectiveness of detailed-ized material (Ti, B). Moreover, 
an example 1 - an example 10, and the example 7 of a comparison measure a cooling rate (casting rate). 
[0034] It blended and the ingot whose diameter of each example and each example of a comparison is 4 Inches 
or 8 inches was manufactured by the continuous casting process so that it might become each presentation. 
In addition, each example and each example of a comparison of casting temperature were **s (750**50). 
Moreover, the example 7 of a comparison was a part for part [ for 1 degree-C/- ]. and 9-degree-C/, and the 
cooling rate was a part for part [ for 10 degrees-C/- ], and 1 5-degree-C/except example of comparison 7. 
Furthermore, the example 7 of a comparison was a part for a part for 90mm/- and less than 190mm/, and the 
casting rate was a part for part [ for 190mm/- ], and 290mm/except example of comparison 7. 
[0035] By 30mm. the diameter extracted the sample whose die length is 34mm from four places which become 
the position of symmetry to the medial axis of the ingot of each example cast as mentioned above and each 
example of a comparison, organization observation was performed, and crystallization object mean particle 
diameter (micrometer). DAS (micrometer), and the diameter (micrometer) of crystal grain were measured. And 
after performing homogenization of 6 hours at 470 degrees C to each sample and heating each sample at 520 
degrees C, cogging processing was performed so that it might become 50% of rates of forging to each sample. 
Then, after having quenched in 70-degree C warm water after holding at 530 degrees C for 3 hours, and 
holding each sample at 180 degrees C for 6 hours, it was left at the room temperature, and tensile strength 
(MPa), 0.2% proof stress (MPa), and elongation (%) were measured to each sample. 

[0036] Since a presentation, an organization, etc. are within the limits of this invention, both the example 1 and 
- the example 10 are excellent in tensile strength. 0.2% proof stress, and elongation. On the other hand, since 
at least one of a presentation and the organizations is out of range as for this invention, the example 1 of a 
comparison - the example 5 of a comparison, and the example 8 of a comparison are inferior in tensile 
strength, 0.2% proof stress, and elongation. And since the example 6 of a comparison was cast the place 
usually cast within 30 minutes after supplying detailed-ized material (Ti, B) 2 hours after it supplied detailed- 
ized material, the effectiveness of detailed-ized material does not show up, but the diameter of crystal grain 
becomes out of range [ this invention ]. and it is inferior in tensile strength. 0.2% proof stress, and elongation. 
Moreover, since it is later than the casting rate of this invention and this invention has crystallization object 
mean particle diameter and DAS out of range, the example 7 of a comparison is inferior in tensile strength. 
0.2% proof stress, and elongation. 

[0037] Thus, the casting alloy excellent in forging nature can be obtained by acting within the limits of this 
invention as a presentation, an organization, etc. Therefore, the component can be obtained while the large 
thing of high intensity, high toughness, and age-hardening nature serves as a suitable ingredient for the 
suspension the components demanded, for example, for automobiles, etc. 
[0038] 
[Table 2] 
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[0039] The example 1 shown in Table 2 and an example 1 1 - an example 17 evaluate homogenization It 
blended and the ingot whose diameter of each example is 4 inches or 8 inches was manufactured by the 
continuous casting process so that it might become each presentation. In addition, each example of castine 
temperature was ** (750**50). the cooling rate was a part for part [ for 10 degrees-C/- ]. and 15-degree-C/ 
and the casting rate was a part for part [ for 190mm/- ]. and 290mm/. 

[0040] By 30mm. the diameter extracted the sample whose die length is 34mm from four places which become 
the position of symmetry to the medial axis of the ingot of each example cast as mentioned above, 
organization observation was performed, and crystallization object mean particle diameter (micrometer) DAS 
(micrometer), and the diameter (micrometer) of crystal grain were measured. And it did not homogenize to the 
sample of an example 1 1 - an example 14, but homogenization of 6 hours was performed at 470 degrees C to 
the sample of an example 1 and an example 1 5 - an example 1 7. 

[0041] Next, after heating the sample of an example 1. an example 11. an example 12. and an example 15 at 
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520 degrees C. cogging processing was performed so that it might become 75% of rates of forging to the 
sample of an example 1 2 and an example 1 5, and cogging processing was performed so that it might become 
50% of rates of forging to the sample of an example 1 and an example 11. Moreover, after heating the sample 
of an example 13 and an example 16 at 480 degrees C, cogging processing was performed so that it might 
become 50% of rates of forging to the sample of an example 13 and an example 16. 

[0042] Moreover, after heating the sample of an example 14 and an example 17 at 460 degrees C. cogging 
processing was performed so that it might become 30% of rates of forging to the sample of an example 14 and 
an example 1 7. Then, after having quenched in 70-degree C warm water after holding at 530 degrees C for 3 
hours, and holding each sample at 180 degrees C for 6 hours, it was left at the room temperature, and tensile 
strength (MPa), 0.2% proof stress (MPa), and elongation (%) were measured to each sample. 
[0043] Since both a presentation of that which is homogenizing, an organization, etc. are within the limits of 
this invention, the example 1 and the example 15 - the example 17 are excellent in tensile strength. 0.2% proof 
stress, and elongation. On the other hand, after omitting homogenization. since both a presentation, an 
organization, etc. are within the limits of this invention, the example 11 - the example 14 are more excellent in 
tensile strength, 0.2% proof stress, and elongation. 

[0044] Thus, since that which does not homogenize is more excellent in tensile strength, 0.2% proof stress, and 
elongation to that which homogenized, while homogenization down stream processing becomes unnecessary 
and the facility becomes unnecessary, when consumption energy decreases, productivity improves. 
[0045] 
[Table 3] 
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[0046] The example 15 shown In Table 3 - an example 19. and the example 9 of a comparison - the example 
1 2 of a comparison evaluate whenever [ to the rate of forging (rate of plastic working) / forging stoving 
temperature ]. It blended and the ingot whose diameter of each example and each example of a comparison is 
4 Inches or 8 inches was manufactured by the continuous casting process so that it might become each 
presentation. In addition, each example and each example of a comparison of casting temperature were **s 
(750**50), the cooling rate was a part for part [for 10 degrees-C/- ], and 1 5-degree-C/. and the casting rate 
was a part for part [ for 1 90mm/- ]. and 290mm/. 

[0047] By 30mm, the diameter extracted the sample whose die length is 34mm from four places which become 
the position of symmetry to the medial axis of the ingot of each example cast as mentioned above and each 
example of a comparison, organization observation was performed, and crystallization object mean particle 
diameter (micrometer). DAS (micrometer), and the diameter (micrometer) of crystal grain were measured. And 
homogenization of 6 hours was performed at 470 degrees C to each sample. 

[0048] Then, after heating the sample of an example 15. an example 18, and an example 19 at 520 degrees C, 
cogging processing was performed so that it might become 75% of rates of forging to the sample of an example 
15, cogging processing was performed so that it might become 50% of rates of forging to the sample of an 
example 18. and cogging processing was performed so that it might become 30% of rates of forging to the 
sample of an example 19. Moreover, after heating the sample of an example 16 and the example 9 of a 
comparison at 480 degrees C, cogging processing was performed so that it might become 75% of rates of 
forging to the sample of the example 9 of a comparison, and cogging processing was performed so that it might 
become 50% of rates of forging to the sample of an example 1 6. Moreover, after heating the sample of the 
example 10 of a comparison at 470 degrees C. cogging processing was performed so that it might become 50% 
of rates of forging to the sample of the example 10 of a comparison. Furthermore, after heating the sample of 
an example 1 7 at 460 degrees C. cogging processing was performed so that It might become 30% of rates of 
forging to the sample of an example 17. Moreover, after heating the sample of the example 1 1 of a comparison, 
and the example 12 of a comparison at 435 degrees C. cogging processing was performed so that it might 
become 50% of rates of forging to the sample of the example 1 1 of a comparison, and cogging processing was 
performed so that it might become 30% of rates of forging to the sample of the example 12 of a comparison. 
[0049] Then, after having quenched in 70-degree C warm water after holding at 530 degrees C for 3 hours, 
and holding each sample at 180 degrees C for 6 hours, it was left at the room temperature, and tensile 
strength (MPa), 0.2% proof stress (MPa), and elongation (%) were measured to each sample. 
[0050] Since whenever [ to a presentation, an organization, and the rate of forging / forging stoving 
temperature / both ] etc. are within the limits of this invention, the example 15 - the example 19 are excellent 
in tensile strength, 0.2% proof stress, and elongation. On the other hand, more than [rate of 430 degree-C+ 
plastic working (%)] ** of this invention, 550 degrees C or less since it is out of range, the example 9 of a 
comparison - the example 1 2 of a comparison are inferior in whenever [ to the rate of forging / forging stoving 
temperature ] In tensile strength, 0.2% proof stress, and elongation. 
[0051] 
[Table 4] 
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[0052] The example 20 and example 21 which are shown in Table 4, and the example 1 3 of a comparison and 
the example 14 of a comparison evaluate solution treatment. It blended and the ingot whose diameter of each 
example and each example of a comparison is 4 inches or 8 inches was manufactured by the continuous 
casting process so that it might become each presentation. In addition, each example and each example of a 
comparison of casting temperature were **s (750**50), the cooling rate was a part for part [ for 10 degrees- 
C/- ], and 1 5-degree-C/, and the casting rate was a part for part [ for 190mm/- ], and 290mm/, 
[0053] By 30mm, the diameter extracted the sample whose die length is 34mm from four places which become 
the position of symmetry to the medial axis of the Ingot of each example cast as mentioned above and each 
example of a comparison, organization observation was performed, and crystallization object mean particle 
diameter (micrometer). DAS (micrometer), and the diameter (micrometer) of crystal grain were measured And 
after performing homogenization of 6 hours at 470 degrees C to each sample and heating each sample at 520 
degrees C, cogging processing was performed so that it might become 50% of rates of forging to each sample. 
[0054] Then, at 525 degrees C, it was [ sample / of the example 13 of a comparison ] 545 degrees C about the 
sample of an example 21 in the sample of an example 20 at 515 degrees C, and after holding the sample of the 
example 14 of a comparison at 555 degrees C for 3 hours, it quenched in 70-degree C warm water, after 
holding at 180 degrees C for 6 hours, it was left at the room temperature, and tensile strength (MPa), 0.2% 
proof stress (MPa), and elongation (%) were measured to each sample. 

[0055] Since a presentation, an organization, solution-ized temperature, etc. are within the limits of this 
invention, both the example 20 and the example 21 are excellent in tensile strength. 0.2% proof stress, and 
elongation. On the other hand, since this invention has solution-ized temperature out of range, the example 1 3 
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of a comparison and the example 14 of a comparison are inferior in tensile strength, 0.2% proof stress, and 
elongation. 

[0056] Drawing 2 is the explanatory view showing the level ****** equipment which is other examples of the 
manufacturing installation which manufactures the aluminium alloy ingot for plastic working of this invention. In 
drawing 2 , 41 shows a molten metal receiver tank, the molten metal M of an aluminium alloy is supplied, and 
the tap hole 42 into which a molten metal M is made to flow is established in the bottom side face. 51 shows a 
refractories plate manufacturing object, and is attached in the outside in which the tap hole 42 of the molten 
metal receiver tank 41 was established in the airtight condition, and the tap hole 52 which is open for free 
passage on the same axle is established in the tap hole 42. 61 shows mold, and is attached in the refractories 
plate manufacturing object 51 in the airtight condition, and the cylindrical inner skin 62 which is open for free 
passage on the same axle and which casts Ingot I is formed in the tap hole 52. 

[0057] 71 shows cooling-medium passage, and consists of annular passage partial 71a which was made to go 
around in mold 61 and was prepared, and induction part 71b which makes this annular passage partial 71a open 
for free passage to the outside of mold 61, and Water W is supplied as a cooling medium for cooling mold 61. In 
order to show a jet hole and to make Ingot I cool, 72 makes annular passage partial 71a open for free passage, 
two or more, makes it go to mold 61 around, and Is prepared in it so that the water W as a cooling medium can 
be sprayed on the periphery of Ingot I. 

[0058] 73 shows gas passage, and it consists of annular passage partial 73a which mold 61 was made to go 
around and was prepared, and induction part 73b which makes this annular passage partial 73a open for free 
passage outside so that Gas A, for example, air, can be supplied to a part for a joint with the molten metal 
receiver tank 41 of the cylindrical inner skin 62. 74 shows lubricating oil passage, and it consists of annular 
passage partial 74a which mold 61 was made to go around and was prepared, and induction part 74b which 
makes this annular passage partial 74a open for free passage outside so that a lubricating oil O can be 
supplied to the cylindrical inner skin 62. 

[0059] If the molten metal M adjusted to the desired presentation is supplied to the molten metal receiver 
tank 41 in the level ****** equipment shown in dravying 2 The molten metal M which made casting 
temperature ** (750**50), extruding Into mold 21 from a tap hole 12 By carrying out the secondary cooling of 
concrete with the water W which blows off from the jet hole 32. after the primary cooling of concrete is 
carried out with the water W supplied to the cooling-medium passage 31, with the cooling rate of 10 degrees 
C/second or more It becomes ^he ingot I which is more preferably cooled with the cooling rate of 20 degrees 
0/ second or more, solidifies, and has an organization which described above. 

[0060] Thus, if the molten metal M adjusted to the desired presentation is supplied to the molten metal 
receiver tank 11 The molten ' ■•■^l M which made casting temperature ** (750**50), extruding into mold 21 
from a tap hole 12 By carrying out the secondary cooling of concrete with the water W which blows off from 
the jet hole 32. after the primary cooling of concrete is carried out with the water W supplied to the cooling- 
medium passage 31, with the cooling rate of 10 degrees C/second or more It becomes the ingot I which is 
more preferably cooled with the cooling rate of 20 degrees C/second or more, solidifies, and has an 
organization which described above. 

[0061] Thus, the solidified ingot I is continuously drawn out at a fixed rate [(240**50) a part for mm/], i.e., a 
casting rate, and is cut by predetermined length one by one. In addition, since the function of Air A and a 
lubricating oil O is the same as previous explanation, explanation is omitted. 

[0062] As an example using the aluminium alloy ingot for plastic working of the above-mentioned operation 
gestalt, an upper arm. a lower arm, a knuckle, a wheel, a damper, a subframe, etc. are mentioned with the 
chassis components of an automobile. Moreover, with the circumference components of an engine of an 
automobile, an engine-mount bracket, a high-pressure fuel-injection pump body. etc. are mentioned. 
Furthermore, as for bicycle components, chain wheel and cranks etc. are mentioned. Moreover, with the 
components for motorcycles, a cushion arm. a bracket, a fork bottom bridge, etc, are mentioned. In addition, 
these are examples, and if it is the components which can use the property of the ingot of this invention, it 
cannot be overemphasized that it is applicable to other components etc. 
[0063] 

[Effect of the Invention] As mentioned above, since according to the aluminium alloy ingot for plastic working 
of this invention detailed-ized material [Ti (titanium) and B (boron)] was added and the diameter of crystal 
grain was set to 300 micrometers or less, the casting alloy excellent in forging nature can be obtained. 
Therefore, the component can be obtained while the large thing of high intensity, high toughness, and age- 
hardening nature serves as a suitable ingredient for the suspension the components demanded, for example, 
for automobiles, etc. 

[0064] Moreover, since according to the manufacture approach of the aluminium alloy ingot for plastic working 
this invention casting temperature was made into ** (750**50) and the casting rate was considered as a part 
for mm(240**50)/. the aluminium alloy ingot for plastic working in which the mean particle diameter of a 
crystallization object has [ 40 micrometers or less and the diameter of crystal grain ] 8 micrometers or less, 
and DAS has an organization 300 micrometers or less can be cast. And since it excels in the mechanical 
strength even if it does not homogenize after casting, while homogenizatlon down stream processing becomes 
unnecessary and the facility becomes unnecessary, when consumption energy decreases, productivity 
improves. 
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[0065] Moreover, since according to the manufacture approach of the aluminium alloy plasticity workpiece this 
invention it heats below 550 degrees C more than [rate of 430+ plastic working (%)] and distortion 
introduced during hot working decreases when performing plastic working to the aluminium alloy ingot for 
plastic working, the energy of the recrystallization growth at the time of solution treatment becomes small, and 
a healthy product can be obtained. And since solution treatment is performed at 520 degrees C - 550 degrees 
C. an age-hardening can be promoted remarkably and the reinforcement after aging treatment can be raised 
further. Furthermore, the aluminium alloy plasticity workpiece of this invention becomes the thing excellent in 
the mechanical strength. 

[Translation done.] 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

lP.cayvLng..1J It is the explanatory view showing the semi-continuous casting equipment which is an example of 
the manufacturing installation which manufactures the aluminium alloy ingot for plastic working of this 
invention. 

[Drawing .2] It is the explanatory view showing the level ****** equipment which is other examples of the 
manufacturing installation which manufactures the aluminium alloy ingot for plastic working of this invention. 
[Description of Notations] 

1 1 41 Molten metal receiver tank 

12 42 Tap hole 

21 61 Mold 

22 62 Cylindrical inner skin 

31 71 Cooling-medium passage 
31a, 71a Annular passage part 
31b. 71b A part for induction 

32 72 Jet hole 

33 73 Gas passage 

33a, 73a Annular passage part 
33b, 73b A part for induction 

34 77 Lubricating oil passage 
34a. 73a Annular passage part 
34b. 74b A part for induction 

51 Refractories Plate Manufacturing Object 

52 Tap Hole 

M Molten metal 
A Air 

0 Lubricating oil 
W Water 

1 Ingot 



[Translation done.] 
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(54) c«Mo*«?] fflttinxfflyji'S-'^A^Aim. mmsxmTji\^s.—Kfj:K^4mA(Dm&^^. yjpsnc^A 

(57) mmi 

imSk^m Mg^O. 8wt%~l. 2wt%. s 

1*0. 7wt%~l. Owt%, Cu^O. 3wt% 
~0. 6wt%, Mn^O. 14wt%~0. 3wt 
%s Cr^O. 14wt%~0. 3wt%, Fe*0. 
5wt%J.:iT^ Ti^O. 0 1wt%~0. 15wt 
%, B*0. 0 00 1wt%~0. 0 3wt%##U 

mmti^ 4 0fi m&LT. ^^Mmti^ 3 0 0 /i 



(2) 



1 



Mg^O. 8wt%~l. 2wt%, S 
i^O. 7wt%~l. Owt%, Cu^O. 3wt% 
~0. 6wt%, Mn*0. 14wt%~0. 3wt 
%. Cr^O. 14wt%~0. 3wt%. Fe^O. 
5v/t%lXf. T i%0. 0 1 wt%~0. 1 5wt 
%, B*0. 0 00 1wt%~0. 0 3wt%^WU 

FBm<D^i^nmf^ s ^ mar. k^-t vrMT- 

4 0 mJlJlT, J^gSiS*^ 3 0 0 M mti 
-Y<fmmMt^. cit^^fMt-r^^ttibnifflT;!/? 10 

mrnm.^ c? 50 + 50) rtu (2 4 

0 + 5 0) mm/^i-ilLr^ii-rS, 

il*«itcie«<DSi14ApXffl7;l/5^'J'i»^^^%. S 
^cfi. 2 g t < 3 {Cf2«0^14i!/PXffl7 

;u ^ ^ -J? A^^H^^gittApxffl 7;l/ ^ "i/ A^^^^ 
LTfflV\ 30 

[4 30 +mmixm (%) ] "CUU: 5 50 

im^m 5 ] m^m 4 tct b«<d 7;i/ ^ A^^sji 

40 

im^m 6 ] 4 $ /ctttt^s 5 {cf5«©7;i/5 

-'i'A^^^ttipXp°n<oiiiii:^^tctj(,>r. 
5 2 0 5 5 0 t:-e}SWbi!is*ss-r. 

C 1-5771/5:^ -^A^^ftAPX^SiDiiig:?? 

^. 

cti*« 7 ] 8S«« 4 *^^ss*a 6 ©v^-rn*^ 1 ate 
a«oi!jg:??ST*SBi*nfc7;i/^x'>A^^i4irax 



[000 1] 
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2 00 2-2 9 4 3 8 3 



^h) -Mg (v>^;^v"^A) -s i i^^m) %<Dm 

maxm7)\/^-^h'^^mm. m&MxmT)\^^-^ 
h^^mm.<r)mw5m. mmiaxm7}\^^-^L.^-m 

[000 2] 

i: bT7;i/5 :i'i/A*^i^$^ca7;l/^ :l■^7A^^*^)i^^c 

{ix ffnfciSdtt. S3iJS*3itf®nfcAoXtt7b<S*? 
n5^li:A^e,. 7;I/5-'>A^*fJ|^i:bTA 1 -Mg 
- S 1 3^^^. A 6 0 6 1 tlTV>§o ^• 

i6. 7;l/5-'>A^^*ti|^*j!iPXfflilMi:LTffl(/^Tii 

i4*px<D 1 oT'fes^^ApxT'iajg^ns, 
[0 0 0 3] sfc. SjfiT'tt, ^^iT.v^'^py^m^im 

T. ee^oA 6 0 6 1 Ki^i^^mmm^(Dmm)mib 

6.nTV^« (mtflf r^¥5 - 5947 7^i»^«, ItBB 
¥5-247574 1^gB¥6 - 256880^ 

^iitF^s^^nri^So ) o 

[0 00 4] 

[%W*^^}*tJ:'9i:-r5^S] (:ne)A60 6 i^i 

tfA 1 -Mg-s 1 is^^cii^a^^tt, gjiSisit; 
mvmxmic^ir^rixsxmtijmm^u ffl^ss*^ 

tztb. Z r (i^;l=i-'^L.) ^'maLrmf^^B^^±L 
T(.^5fi?IJ*<^V> (Wl^ffltBfW 5-59 4 7 7 
ItFwW 5-247574 ^i^ffitcF^^;^ nTV>§o ) « 
[0 0 0 5] bA>L;S:)t)<&. Z r ©i^SibPtl, Si^Bll95± 

(1) Z rO^iDtCitl. A I -T 1 (^^» -B 

^wo^f^^mm. < * *) . jSSfc^ffi!ipxm©Apxa©^ 

(2) £l%g«:cDiiaS«itai8Bft^m*^^4i)e)tl5fc46. 
^«SimA^^*ba<«:t). rtg|5^RS*<iiilPL. 

(3) Z rfiA 1 -T i -BS^^ilft^t/^JgfiitU 



(3) 

3 

[0 0 0 6] c<ommii. ±mLrz^ors^^^^mm 

t^tcmcfji^txrc^oyv. Mg (vy^^z-^A) . s 

i (y-Y*) , Cu (» , Mn (.-^yiJy) . C r 
R§ (Dendrite Ann Space : &rf. DAS o ) x 

So 

[000 7] 

0. 8wt%~l. 2wt%. Si i^-fM) ^0. 7 
wt%~l. 0wt%. Cu (Sm «r0. 3wt%~ 
0. 6wt%, Mn (vy**^) ^0. 1 4wt%~ 
0. 3wt%, Cr i^aL.) ^0. 14wt%~0. 
3wt%, Fe (WO ^0. 5wt%&rf. Tl (^f 20 
>') ^0. 0 1 w t %~0. 1 5 w t %. B Ots-i?^) 
«:0. 000 1wt%~0. 03wt%#*U bIW*^ 
<D¥i^seS*^8 /I mJWT, D A S *M 0 /i mJ^T, *^ 
j^FbSSA^S 0 0 /imfe^TOifii^^W-rStOT-fe 

L.-^^mm(Dmmysmi. Hiiras^ (7 5 o± 5 o) 

"CtL. mmmm^ (2 4 0±5 0) mm/^thXm 

^mmcmm\x^mtt^. [430 +Mtti)px^ 
(%) ] rJK±5 5 0t:OTr«-r5:^ffiT'fe5o ^ 
fe% mttiox^t 5 2 0 1:~ 5 5 0 'zx-mwirn'mm 

T. fiaj;^{f0. 7wt%«, 0. 7a«%*/£tt0. 7 40 
[0008] 

5o Sitt, Mgi:±t#LTMg3 S il^i^aH^^J^fig 

«^sia©^a(R]±ic$4-r§o s i «#««*^ 

0. 7 w t %<t f) t,'>*^^i:, «faiSfko^«*^'>* < 
1. 0wt%*S^5i:^ SiOS^SrUi 



i|tPjg2 0 0 2-2 9 4 3 83 
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5C:i:{C:ft5o bfcA^oT. S i O-g-^aa. 0. 7w 
t %~ 1 . 0 w t %CDi5H£-rS'i5SA^a&5o S 

1 tt. ^a-r5Mg©«k:^*tTMga s i «4^-r5 

[0 0 0 9] Mg{i. S i tPk^LXUg^S 

'>*<*So -7?. 1. 2yNt%^mx^t. m^<Dm 

iC^So LfcA^oT, Mg©#*a«. 0. 8wt%~ 

1. 2w t %©tifflt-r5igs*^a65o 

[0 0 10] Culi, MgzS i^^m(DmMf<0'M 

m^m^mha-^^. Mg2 s i ^tfi«*ii*D?-&5ci: 
tcct!?, m^m&m9)}mt^mL<um-^^^o cu 

O#W«*^0. 3w t ±ISL/c?5!)m 
fc'>:&<:&S„ 0. 6w t Sli^cD 

0. 3wt%~0. 6w t %cDi5at-r5*5^*^fe5o 
[0 0 1 1] Mn{iA 1 Mn S IffliLT^tflU B^ffi 

5o Mn<0#*a*^0. 1 4%J:>)fe'>*V^i:. ±|St 

fc^()**<'>:ft<:^5o -77^ 0. 3wt%*S^Si:^ 

n:&<^5o Ltct/^-oX. Mn©^W««, 0. 14w 

t %~ 0 . 3 w t %<oieH t -r 5i^*'«^So 

[00 12] C r tA 1 C r S imtLX^tiiLs ^Ui 

5o CrO##aA^0. 1 4%<t»3fe'>^t^i:. ±fBL 
^c^**^i!>«:<*So 0. 3wt%%S^tSi:. 

n*<:Q:5o LfcA^oT. Cr©#Waa, 0. 1 4w 

t %~o. 3 w t %(0®H^^:■r5^^^s*^fe5„ 

[0 0 1 3] F eti, ^^fpT'A K S 1 ^i^^LTra 

*€>(q|±«-&5o Fe##«*^0. 5wt%*iiAS 
0. 5wt%iyCfiCt?>itmi)'^$>^o 

[0 0 1 4] T 1 ti, m^n(ommitm^±xmf3: 

g%3 0 0 /tmWTK^S-rSOfc. CKDT i ft^fiS* 
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mi^^tcto T i <D^W«3b^0. 0 1 w t % J; 0 

^\^^t. wmim^i)m^ti-r. -is. o. 1 5%«-s 

§o Lfc*^oT. TiO#*aa> 0. 0 1wt%~ 

0 . 1 5 w t %<OiEHtc-r -SigSSA^fe 

[0 0 15] BtT i i:ra)^{c. igB^aSMbtcW^a^ 

7C^-C^t)s 0. 000 1 wt%<fct»t)'>%V^i:x 
$5!imA'SP.n-r> -:)5> 0. 0 3wt%J£S^Sfc. «9 
tt^m^HtSo tfcA^cT, BW^^tatis 0. GO 
0 1 w t %~0. 0 3 w t %©|ffiHli:-r5*5^*^fe§o 10 

[0 0 16] mm&\.rcmmiaiimr)\^z-^ 

t^T'feS, ClOI^^T'V^aSttJtia, A 1 Mn S 1 
ffl. Mg^S iffl. Fe. CTs ^JSH^k^^^*-^ 

L < a 6 . 8 ;i mttTt-r s©)b<as ^mi<o^ 

l-Mg-S l?^T*^5C<7)%J^©^^{C*5V^T> 

fco 30 
[0 0 17] DAS (Dendrite Arm Space) (Oiz. 
t^T'feSo 3M^ji**©DAS*M0/iiD^S;^5 

DAS%4 0/iiiJ^iTfc-r5i2JS*^fe?>. J:»)»«L< 
a 2 0 |i mOT{C-r5©*Ul\ JSrfe. DAS cDiJS 

^m^^m7<o m^m ( 1 9 s 8¥) . v o 

1. 3 8, No. K p4 5jKf2lg©, rx^K-^-T 
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[0 0 18] ^LT, i^rB«iS©;^t?T'fe-5o i^B^aifei 

a. 3oo/imj^Ttc-r5)2>s*^feo> if)»tb<a 
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[0 0 19] miiic(Dnm<ommixmr}i^-^K 

feD, ^^M^Z^fcb*-&5i!iltfiP 1 2*^TllJli:^ft^n 
Tl/>5o 2 laSIS^^xU jg^Sltl lOTiltm^ 
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[0 0 2 0] 3 1 li^mmi^m^^^-u mmz i t^t 
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m^m^3 1 a*^^2 1 (D^ii'Njia^-ii-sJiAgp^ 
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sisii a±:?j'\?itajb^n«o t(ma, ii«ttT 
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Co 0 3 3] « 1 ic^.tmmm i -^isap i o i:. its? 

t. itmietii. mmim (t i. b) <D^^^mm 
t^i><Dx$>?,o *fc, mmmi-mmmi ot. tm 
mitii. i^^mm mmmm') *it«-rst©T-fe 
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itmiGii. ii^, WMim (T K B) ^SALTA^ 
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[ 0 0 3 9 ] * 2 ic^rmtf&m i jjitfusseii 1 1 -n 
mmti>. mT^umii (7 5o±5o) *ct% ^^^jiisf 

a 1 0 1 5 X:/:9-T% ^itiiSa l 9 O mm/ 
$^~2 9 Omm/^^-paSofco 

[0 0 4 0] ±ti(Dj:vicLxm}^Lrc^^mm(Dm^ 

mm-p. fi?*<3 4mm©Ki^*Sg5JLTffl^li^;&?f 
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t\ SttJtl¥J^S@ (/iiti) . DAS (iim) ^iiXfm 

^nm itim) ^m^hrco ^lt. mmmi i~mm 
m 1 4 <DW^icMLri^mit!m^nh-r. mmm i 

Jcth'HifiSP 1 5 ~^Sgfi?iJ 1 7 ©^ICS^ LT 4 7 0 t:T' 

[00 4 1] i^jtc, HiSfsfiaj 1 . mmm 1 1 > mmm 1 2 
fejctfUfisen 1 5<ofm^5 2o'cictamLtc^. mm 
mi z^^xsmmmi sommcMLrmmiiaxmi 5 

1 i<ofmicMLxfmixiT.m5o%tii^j:o\,cmw 10 
*ox*fTofc„ ^fc. mmm 1 3^^z}mmmi etost 
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